Tumor necrosis factor regulates tyrosine phosphorylation on epidermal growth factor receptors in A431 carcinoma cells: evidence for a distinct mechanism.
Previous studies of tumor necrosis factor (TNF) action on tumor cells revealed a possible role for tyrosine phosphorylation of epidermal growth factor (EGF) receptor in the growth-regulatory activities of this cytokine (N. J. Donato, G. E. Gallick, P. A. Steck, and M. G. Rosenblum, J. Biol. Chem., 264: 20474-20481, 1989). EGF receptor immunoprecipitated from [32P] phosphate-equilibrated A431 cells demonstrated that TNF treatment resulted in both a time- and concentration-dependent stimulation of EGF receptor phosphorylation, which was maximal (approximately 3-fold) after 10-20 min of TNF exposure (10 nM). Incubation of A431 cells with an equivalent concentration of EGF resulted in similar stimulation of EGF receptor phosphorylation, albeit at different phosphotyrosine levels. Antiphosphotyrosine immunoblot analysis confirmed these results but suggested that the extent and kinetics of TNF-induced tyrosine phosphorylation were distinct from those obtained in EGF-treated cells. Resolution of tryptic phosphopeptides from EGF receptor demonstrated that TNF-induced phosphorylation of EGF receptor was similar, but not identical, to profiles obtained from EGF-treated cells and distinct when compared to the actions of phorbol ester. Unlike EGF, TNF was unable to directly stimulate EGF receptor tyrosine kinase activity in membranes prepared from A431 cells. In addition, TNF treatment had no significant effect on either the high- or low-affinity ligand-binding sites on EGF receptor and did not alter the kinetics or extent of ligand-induced internalization of EGF receptors. However, EGF receptor biosynthesis was consistently increased upon prolonged treatment with TNF (4-12 h). Our results suggest that TNF regulates both phosphorylation and biosynthesis of EGF receptor in a manner distinct from that of both EGF and phorbol ester, and studies of the differential phosphorylation of EGF receptor may aid in understanding the molecular mode of TNF action.